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Figure 1.2: Total rate for each DCH layers

for a typical axial configuration.

The empty intervals correspond to

emty spaces between groups of lay-

ers. The separate contributions from

each background source are also

showed using different colors (color

online, see Table ?? for more details

on the samples).

because most of the particles that hit the cham-

ber are not primaries, but particles that exit the

final focus shielding after many interactions, as

explained below.

The DCH rate had a significant dependence

from the maximum step length allowed in the

GEANT4 simulation. A dedicated study showed

that this is due to a poor simulation of the mul-

tiple scattering over long distance in low den-

sity materials. For this reason the maximum

step length in the gas chamber has been fixed to

1mm. The same study showed that with such

a short step the rate dependance from the step

length is negligible.

The information in the simulation output al-

lows also to trace back the interactions chain

that bring a particle to generate hits in the

DCH. The largest part of the rate is not due to

charged tracks coming directly from the inter-

action point, but mostly from photons coming

out from the shielding that kick out electrons

when impinging on the chamber walls. Looking

specifically at those photons coming out of the

shielding around the final focus, we were able

to detect some areas where the number of parti-

cles was higher than usual. The shielding have

been subsequently optimized to reduce the num-

ber particles from those areas. (plot from Dana

presentation?)

Photons impinging on the DCH wall produce

low energy electrons that can still travel quite

a lot in the gas. If their transverse momen-

tum is small, electrons can even travel through-

out the whole chamber along the z coordinate.

In the case of stereo layers, multiple cells can

be crossed by the same particle going along

the whole chamber, and this explain the higher

rate observed in the stereo layers, as shown in

Fig. 1.3. The wires in the central block from
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Figure 1.3: Total rate for each DCH layers for

a typical stereo configuration (layer

11-34, stereo angle of 70-90 mrad).

The empty intervals correspond to

emty spaces between groups of lay-

ers. The separate contributions from

each background source are also

showed using different colors (color

online, see Table ?? for more details

on the samples).

layer 11 to 34 have a stereo angle from 70 to 90

mrad, and show clearly a rate higher than the

neighbour axial wires. Compared this plot to

Fig. 1.2, the higher rate in the first layers is not

present here because for this configuration the

first layer is 2cm far from the inner wall.

Assuming the geometry used for the simula-

tion, a typical configuration with a central sec-
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  …to	
  occupancies:	
  
#	
  of	
  cells	
  in	
  each	
  layer	
  
ac<ve	
  <me	
  window	
  (1µs)	
  

• Few	
  percent	
  occupancy	
  if	
  marginal	
  if	
  x5	
  safety	
  factor	
  to	
  be	
  applied	
  
•  Is	
  1µs	
  a	
  consistent	
  value	
  to	
  use?	
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Entries  42178

Mean    156.3

RMS     120.3

Underflow     110

Overflow        0

Integral  4.183e+04
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  in	
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  (14mm	
  side	
  cell)	
  
for	
  10-­‐degrees	
  tracks,	
  B=0	
  @	
  M11	
  

90%He-­‐10%iC4H10	
   tmax	
  [ns]	
   frac	
  [%]	
  

800	
   100.0	
  

400	
   96.4	
  

300	
   90.1	
  

250	
   80.2	
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tmax	
  [ns]	
   frac	
  [%]	
  

800	
   100.0	
  

400	
   98.6	
  

300	
   96.7	
  

250	
   94.2	
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Last	
  e−	
  

1st	
  e−	
  	
  
2nd	
  e−	
  	
  

5th	
  e−	
  	
  all	
  e−	
  
3rd	
  e−	
  	
  

On	
  average,	
  in	
  a	
  “big”	
  SuperB	
  DCH	
  cell	
  operated	
  in	
  a	
  90%He-­‐10%iC4H10	
  mixture	
  and	
  immersed	
  
in	
  a	
  1.5T	
  magne<c	
  field	
  the	
  1st	
  e−	
  arrives	
  within	
  400ns,	
  the	
  average	
  of	
  all	
  e−	
  within	
  700ns	
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Last	
  e−	
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  e−	
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5th	
  e−	
  	
  
all	
  e−	
  

3rd	
  e−	
  	
  

On	
  average,	
  in	
  a	
  “small”	
  SuperB	
  DCH	
  cell	
  operated	
  in	
  a	
  90%He-­‐10%iC4H10	
  mixture	
  and	
  immersed	
  
in	
  a	
  1.5T	
  magne<c	
  field	
  the	
  1st	
  e−	
  arrives	
  within	
  170ns,	
  the	
  average	
  of	
  all	
  e−	
  within	
  330ns	
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